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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference sign(s) not mentioned in the description: 
30 and 38. A proposed drawing correction, corrected drawings, or amendment to the 
specification to add the reference sign(s) in the description, are required in reply to the 
Office action to avoid abandonment of the application. The objection to the drawings will 
not be held in abeyance. 

Claim Objections 

2. Claim 31 objected to because of the following informalities: apparently 
incorrectly stated dependence. If dependency is on claim 28, there is no antecedent 
basis for "said electrochemically ionizable metal." In the treatment below, the claim is 
treated as being dependent on claim 29. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1-32, 49-70 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 
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No clear limits are given for the terms "high buffer capacity" and "low 
conductivity" specified for the electrolyte solution, and these terms therefore require 
clarification. In the following treatment, disclosed electrolyte concentrations and 
conductivities were used as guidelines. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-8, 10, and 12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Monthony et al. 

Addressing claim 1, Monthony et al disclose an electrophoresis chamber, defined 
as a glass tube or the area between glass plates, that is substantially closed (Column 2, 
lines 33-36). This chamber is filled with an electrophoresis gel (Column 2, lines 28-33), 
and electrolyte solution is in contact with this gel (Column 2, lines 40-43). The 
electrolyte solution is disclosed to have conductivity comparable to that disclosed for a 
typical buffer in this application (See Column 4 lines 3-5 and Column 5, lines 55-57; 200 
- 20,000 jamhos/10 cm gel length = 20 - 2000 |iQ" 1 cm" 1 ). Example 1 shows the use of 
tris/glycine buffer with concentration comparable to that disclosed in this application 
(Column 5, lines 59-63). Monthony et al are therefore deemed to have used an 
electrolyte solution of "high buffer capacity and low conductivity." 
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Addressing claim 2, Monthony et al disclose the use of electrolyte solution and 
gel with identical ionic strength, composition, and pH. (Column 2, lines 43-47). 

Addressing claim 3, Monthony et al disclose the removal of ionic dissolved salt 
from the gel to the reservoirs (Column 3, lines 24-26), rendering the electrolyte solution 
a liquid ion reservoir. 

Addressing claims 4-7, Monthony et al disclose the use of a buffer comprising 2- 
amino-2-(hydroxymethyl)-1,3-propanediol (tris) and glycine, which are an amine and (at 
proper pH) a zwitterion, respectively (Column 4, Table below line 57). Furthermore, the 
pK a s of these compounds differ by about 1 .5. 

Addressing claim 8, Monthony et al disclose the use of a buffer comprising citric 
acid and glycine, which are a weak acid and zwitterion, respectively (Column 5, Table 
above line 14). 

Addressing claim 10, Monthony et al disclose the use of a polyacrylamide gel 
(Column 2, lines 29-38). 

Addressing claim 12, Monthony et al disclose the use of their gel and buffer in an 
electrophoresis cell, which contains an anode and cathode. (Column 5, line 55 - Column 

6, line 24). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 9 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Monthony et al in view of Cabilly et al (US 5,865,974). 

Monthony et al disclose a device as described in paragraph 6 above. 

Monthony et al did not explicitly disclose the use of an agarose gel (Claim 9), nor 
did they disclose the use of ion exchange matrices at the ends of the electrophoresis 
gel (Claim 16). 

Cabilly et al disclose the use of agarose gels in a similar electrophoresis system 
(Column 6, lines 49-52). Cabilly et al also disclose the use of ion exchange matrices in 
their electrophoresis system (Column 3, lines 41-50). 

Monthony et al and Cabilly et al are analogous art in that both describe gel 
electrophoresis equipment and methods for use in biological analysis. 

Regarding claim 9, it would have been obvious to one skilled in the art at the time 
of the invention to modify the invention of Monthony et al by replacing their 
polyacrylamide gel with an agarose gel, as taught by Cabilly et al, because Monthony et 
al suggested the use of any suitable gel in their system (Column 3, lines 37-38), and the 
use of agarose gel in electrophoresis was known. 

Regarding claim 16, it would have been obvious to one skilled in the art at the 
time of invention to modify the invention of Monthony by adding an ion exchange matrix 
at one or both of the ends of the gel, as taught by Cabilly et al, because such matrices 
were known to aid in maintaining a uniform pH in gel electrophoresis systems (Cabilly, 
Column 7, lines 37-43). 
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9. Claims 17-25, 27, 28, 32, 62-65, 67-70 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cabilly et al (US 5,865,974) in view of Monthony et aL 

Relevant to all these claims, Cabilly et al disclose a substantially closed 
electrophoresis chamber in the form of a cassette (Column 2, lines 23-26), containing a 
polyacrylamide or agarose gel (Column 6, lines 49-52), which includes a running zone 
and ion reservoir zone (Column 3, lines 57-62), and an electrolyte solution in contact 
with the gel (Column 4, lines 4-7). 

Cabilly et al further disclose the use of ion reservoirs with a volume preferably 
smaller than that of the running gel (Column 2, lines 50-56), the use of an anode and 
cathode (Figure 4, rods 24 and 26) and ion exchange matrices adjacent the ion 
reservoir zone (Column 4, lines 4-1 1 ). 

Relevant to claims 62-65, 67, and 68, Cabilly et al also disclose an 
electrophoresis system comprising a power source, electrophoresis cassette containing 
a gel and electrolyte with conductive elements therein, and a support for supporting the 
cassette and connecting the power source to the conductive elements of the cassette 
(Column 5, lines 1-6). As disclosed, this system may further contain a UV light source 
(column 5, lines 7-8), a UV-sensitive material within the cassette that is capable of 
interacting with the analyzed molecules and emitting light, allowing visualization while 
the cassette is in situ (Column 5, lines 8-12), and a camera means for documenting 
results (Column 5, lines 15-17). 
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Relevant to claims 69 and 70, Cabilly et al also disclose methods of using their 
invention, including the introduction of at least one test sample into the cassette, 
applying an electric field, and wherein the electrolyte solution comprises an ion reservoir 
with a volume less than twice the volume of the running zone. (Column 12, lines 23-27) 
The invention as disclosed explicitly describes the reduction of the buffer volume in this 
electrophoresis cassette, specifying the ion sources as having lower volume than the 
running gel (Column 2, lines 51-56). 

Addressing claims 17, 24, 25, 28, 32, 62-65, 67-70: 

Cabilly et al do not explicitly disclose the use of a buffer solution of high capacity 
and low conductivity. 

Monthony et al disclose the use of a buffer solution described in the treatment of 
claim 1 above, which has high buffer capacity and low conductivity. They further 
disclose a pre-run treatment of their buffer-containing gel by application of a voltage. 
(Column 3, lines 18-26). 

It would have been obvious to one skilled in the art at the time of the invention to 
modify the invention of Cabilly et al by replacing the tris-acetate buffer they used, with a 
high capacity, low conductivity buffer, as taught by Monthony, because this would allow 
for faster separation and a corresponding reduction in diffusion. 

Further, for claim 64, it would be obvious to one skilled in the art to use a light 
source of variable wavelengths, as such light sources are commonly used (e.g. 
tungsten filaments) 
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Further, for claim 68, it would be obvious to one skilled in the art to use a support 
that is configured to hold a plurality of gels, as it would increase efficiency. 

Further, for claim 70, addition of a buffer solution to the gel inherently occurs at a 
specified pH, and it would be obvious to one skilled in the art at the time of the invention 
to modify the method of Cabilly et al by adding a pre-treatment of the buffer-containing 
gel by applying a voltage, as taught by Monthony et al, because this causes the 
displacement of ions that might otherwise interfere with the analysis. After this 
treatment, the pH of the buffer would inherently equilibrate to its natural value. 

Addressing claims 18 and 27: 

Cabilly et al did not explicitly disclose the use of an electrolyte solution and 
electrophoresis gel with similar concentration of ions (claim 18), nor did they disclose 
the use of a liquid ion reservoir (claim 27). 

Monthony et al disclose the use of buffer solutions of identical ionic strength and 
composition in the gel and buffer reservoirs (Column 2, lines 44-48). Monthony et al 
also disclose the use of liquid in the buffer reservoirs, which can be called an ion 
reservoir, as discussed in the treatment of claim 3. 

Regarding claim 18, it would have been obvious to one skilled in the art at the 
time of the invention to modify the invention of Cabilly et al by using identical buffer 
concentrations in the electrolyte solution and electrophoresis gel, because it would 
simplify the preparation of the device. 
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Regarding claim 27, it would have been obvious to one skilled in the art at the 
time of the invention to modify the invention of Cabilly et al by using a liquid ion 
reservoir, as taught by Monthony et al, because liquid ion reservoirs, in the form of the 
buffer reservoirs themselves, are commonly used in gel electrophoresis. 

Addressing claims 19-23: 

Cabilly et al did not explicitly disclose the use of buffers comprising an amine and 
zwitterion (claim 19), where the amine was Bis-Tris, tris, or aminomethylpropanol (claim 
20), where the zwitterion was tricine, bicine, glycylglycine, TAPS, EPPS, glycine, or 
proline (claim 21 ), where the pK a of the amine was lower than that of the zwitterion by 
0.9-2.0 (claim 22), or a buffer comprising a weak acid and zwitterion (claim 23). 

Monthony et al disclosed the use of various buffers in the table between column 
4, line 57 and column 5, line 14. Among these were a buffer comprising the amine tris 
and the zwitterion glycine (second row), and another comprising the weak acid, citric 
acid, and the zwitterion glycine (last row). The difference in the pK a s of tris and glycine 
is 1.5. 

It would have been obvious to one skilled in the art at the time of invention to 
modify the invention of Cabilly et al by replacing the tris-acetate buffer they used, with a 
buffer using zwitterions with either amines or weak acids, as taught by Monthony, 
because the buffer molecules are largely neutral in solution, leading to low conductivity 
and allowing for fast separation and a correspondingly low amount of diffusion. 
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10. Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Monthony et al in view of Cabilly et al (WO 97/41 070). 

Monthony et al disclose a device as described above in paragraph 6. 

Cabilly et al disclose the use of electrochemically ionizable anodes, which may 
be made of copper (Page 8, lines 13-16). 

Monthony et al and Cabilly et al are analogous art in that both deal with the 
analysis of biological molecules by gel electrophoresis. 

Regarding claim 13, it would have been obvious to one skilled in the art at the 
time of the invention to modify the system of Monthony by replacing the inert electrodes 
used in his system with electrochemically ionizable electrodes, as taught by Cabilly et 
al, because such anodes would largely prevent electrolysis of the solvent by being 
preferentially oxidized. 

Regarding claim 14, it would have been obvious to one skilled in the art at the 
time of the invention to modify the system of Monthony by replacing the inert electrodes 
used in his system with copper electrodes, as taught by Cabilly et al, because such 
anodes would largely prevent electrolysis of the solvent by being preferentially oxidized. 

Regarding claim 15, the inhibition of the migration of metal ions as disclosed in 
this application is an inherent property of the buffer solution, as would have been seen 
in the obvious combination of Monthony et al and Cabilly et al applied to claims 13 and 
14. 
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1 1 . Claims 29-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cabilly et al (US 5,865,974) and Monthony et al as applied to claim 17 above, and 
further in view of Cabilly et al (WO 97/41070). 

Cabilly et al (US 5,865,974) and Monthony et al disclose devices as described 

above. 

Cabilly et al (WO 97/41070) disclose the use of electrochemically ionizable 
anodes, which may be made of copper (Page 8, lines 13-16). 

Monthony et al, Cabilly et al (US 5,865,974), and Cabilly et al (WO 97/41070) are 
analogous art in that all deal with the analysis of biological molecules by gel 
electrophoresis. 

Regarding claim 29, it would have been obvious to one skilled in the art at the 
time of the invention to modify the combination of Cabilly et al (US 5,865,974) and 
Monthony et al by replacing their inert electrodes with electrochemically ionizable 
electrodes, as taught by Cabilly et al (WO 97/41070), because such anodes would 
largely prevent electrolysis of the solvent by being preferentially oxidized. 

Regarding claim 30, it would have been obvious to one skilled in the art at the 
time of the invention to modify the combination of Cabilly et al (US 5,865,974) and 
Monthony et al by replacing their inert electrodes with copper electrodes, as taught by 
Cabilly et al (WO 97/41070), because such anodes would largely prevent electrolysis of 
the solvent by being preferentially oxidized. 

Regarding claim 31, the inhibition of the migration of metal ions as disclosed in 
this application is an inherent property of the buffer solution, as would have been seen 
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in the obvious combination of Monthony et al Cabilly et al (US 5,865,974), and Cabilly et 
al (WO 97/41070) applied to claims 29 and 30. 

1 2. Claims 33-45, 47-59, 61 , 66, 71 , and 72 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Cabilly et al (WO 97/41070) in view of Monthony et al. 

Cabilly et al (WO 97/41070) disclose an apparatus comprising a gel (Figure 4, 
gel matrix 18), with running zone and ion reservoir zones (Page 5, lines 15-19 - ion 
exchange matrix can be viewed as an ion reservoir), within a substantially closed 
cassette (Page 3, lines 4-6), an anode and cathode at either end of the gel (Figure 4, 
conductive rods 24 and 26), electrolyte solution in contact with the gel (Page 12, lines 
11-15), with the anode being made of an electrochemically ionizable material, optionally 
copper (Page 8, lines 13-18), and an ion source with a volume smaller than the body of 
the gel (Page 7, lines 31-33). 

Cabilly et al (WO 97/41070) further disclose the use of polyacrylamide or 
agarose gels (Page 1 1 , lines 22-24), anion and cation exchange matrices at the ends of 
the gel (Page 5, lines 4-10). 

Addressing claims 33-37, 43-45, 48-51, 57-59, 71, and 72: 

Cabilly et al (WO 97/41070) do not explicitly disclose the use of an electrolyte 
solution that inhibits the migration of ions generated by the anode. 

Monthony et al disclose the use of a buffer disclosed in this application as 
inhibiting copper ion migration (tris/glycine), and other buffers of similar type. Monthony 
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et al further disclosed preparation of the gel with buffer of identical ionic strength and 
composition as that placed in the buffer reservoirs. 

It would have been obvious to one skilled in the art at the time of the invention to 
modify the invention of Cabilly et al by replacing the tris/acetate buffer with a tris/glycine 
buffer, as taught by Monthony et al, because it provided suitable buffering properties for 
this high electrolyte concentration device. The inhibition of copper ion migration is 
simply an inherent property of this buffer. 

Further, for claim 34, if the migration of ions given off by the anode is inhibited, 
they will be inherently confined to the area adjacent to the anode. 

Further, for claim 51 , it would have been obvious to one skilled in the art at the 
time of the invention to prepare the gel with buffer of the same composition as that used 
in the electrolyte reservoirs, as taught by Monthony et al, because it would simplify 
device preparation. 

Addressing claims 38-42, 47, 52-56, and 61: 

Cabilly et al did not explicitly disclose the use of buffers comprising an amine and 
zwitterion (claims 38 and 52), where the amine was Bis-Tris, tris, or 
aminomethylpropanol (claims 39 and 53), where the zwitterion was tricine, bicine, 
glycylglycine, TAPS, EPPS, glycine, or proline (claims 40 and 54), where the pK a of the 
amine was lower than that of the zwitterion by 0.9-2.0 (claims 41 and 55), or a buffer 
comprising a weak acid and zwitterion (claims 42 and 56). Cabilly et al do not 
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specifically disclose the electrolyte solution as an ion reservoir, nor do they disclose it 
being in liquid form (claims 47 and 61). 

Monthony et al disclosed the use of various buffers in the table between column 
4, line 57 and column 5, line 14. Among these were a buffer comprising the amine tris 
and the zwitterion glycine (second row), and another comprising the weak acid, citric 
acid, and the zwitterion glycine (last row). The difference in the pK a s of tris and glycine 
is 1 .5. As described in the treatment of claim 3, the buffer in the reservoirs used by 
Monthony et al could be described as ion reservoirs, and they were in liquid form. 

It would have been obvious to one skilled in the art at the time of invention to 
modify the invention of Cabilly et al by replacing the tris-acetate buffer they used, with a 
buffer using zwitterions with either amines or weak acids, as taught by Monthony, 
because the buffer molecules are largely neutral in solution, leading to low conductivity 
and allowing for fast separation and a correspondingly low amount of diffusion. 

13. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Monthony et al in view of Tocci. 

Monthony et al disclosed a device as described in paragraph 6 above. 

Monthony et al did not explicitly disclose the use of a semi-solid ion reservoir. 

Tocci disclosed a disposable electrophoresis unit that used a semi-solid buffer as 
an ion source. 

Monthony et al and Tocci are analogous art in that both deal with gel 
electrophoresis equipment and methods. 
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It would have been obvious to one skilled in the art at the time of the invention to 
modify the invention of Monthony et al by using his gel and buffer with a semi-solid ion 
reservoir, as taught by Tocci, as it would allow for easier buffer handling and the use of 
the system of Monthony et al as a self-contained cassette. 

14. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cabilly 
et al (US 5,865,974) and Monthony et al as applied to claim 17 above, and further in 
view of Tocci. 

Cabilly et al and Monthony et al disclosed devices as described above. 
Neither Cabilly et al nor Monthony et al explicitly disclose the use of a semi-solid 
ion reservoir. 

Tocci disclosed a disposable electrophoresis unit that used a semi-solid buffer as 
an ion source. 

It would have been obvious to one skilled in the art at the time of the invention to 
modify the combination of Cabilly et al and Monthony et al by replacing the gel-based 
ion reservoir with a semi-solid ion reservoir, as taught by Tocci, as it would allow for 
simpler device preparation and buffer handling. 

15. Claims 46 and 60 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cabilly et al (WO 97/41070) and Monthony et al as applied above to claims 45 and 
49, respectively, and further in view of Tocci. 

Cabilly et al and Monthony et al disclosed devices as described above. 



Application/Control Number: 1 0/091 ,430 Page 1 6 

Art Unit: 1753 

Neither Cabilly et al nor Monthony et al explicitly disclose the use of a semi-solid 
ion reservoir. 

Tocci disclosed a disposable electrophoresis unit that used a semi-solid buffer as 
an ion source. 

It would have been obvious to one skilled in the art at the time of the invention to 
modify the combination of Cabilly et al and Monthony et al by replacing the gel-based 
ion reservoir with a semi-solid ion reservoir, as taught by Tocci, as it would allow for 
simpler device preparation and buffer handling. 

16. Claim 66 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cabilly 
et al (US 5,865,974) and Monthony et al as applied to claim 62 above, and further in 
view of Cabilly et al (WO 97/41070). 

Cabilly et al (US 5,865,974) and Monthony et al disclose devices as described 

above. 

Neither Cabilly et al (US 5,865,974) nor Monthony et al disclose the use of 
colorimetric dyes to aid in viewing electrophoresis results. 

Cabilly et al (WO 97/41070) disclose the use of such a dye in their device (Page 
25, lines 19-27). 

It would have been obvious to one skilled in the art at the time of invention to 
modify the combination of Cabilly et al (US 5,865,974) and Monthony et al by adding a 
colorimetric dye to the gel in the cassette, as taught by Cabilly et al (WO 97/41070), 
because it would simplify interpretation of electrophoretic results. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey Barton, whose telephone number is (571) 272- 
1307. The examiner can normally be reached Monday-Friday from 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen, can be reached at (571 ) 272-1342. The fax number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at (866) 217-9197 (toll-free). 



JTB 

May 17,2004 
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